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1 Motivations
The backgrounds study of the interesting channel pp¯→ e+e−, for the proton time-like form factors
measurement [1], gives us an opportunity to emphasize the physics case of two-body annihilation
pp¯.
These channels are interesting by themselves and the theoretical predictions need further investiga-
tion.
The differential cross section of the charged pions channel is about microbarns/Sr and events have
been observed with values of S, the center of mass energy square, up to 20 GeV2 [2-4] and 16 GeV2
for the two neutral pions [5-6]. The data can be divided into the low energy region and the high
energy one; the division takes place aroud 6 < S < 9 GeV2.
The energy range of FAIR corresponds to the transition domain between the soft mechanisms and
the hard scattering (S < 30 GeV2). There are many interesting tests namely :
• Dimensional Counting Rule (pQCD) for large S and fixed large angle [7-9]
• Quark Interchange Dominance in two-body exclusive processes [10]
• Anomalous Regge Behavior (for fixed t and large S  −t). The conventional Regge trajectory
parameter should become a negative integrer at large −t [11]
• Landshoff hard scattering mechanism [12] for large S and large cm. scattering angle
• Ralston-Pire oscillations scenario [13] observed in elastic pp scattering
2 Event Generators
In order to respect the previous available data, the event generators can be divided in two different
parts. For the low energy part with S < 6 GeV2, a Legendre polynomial fit can be performed for
charged and neutral channels.
In the high energy range, namely for S > 9 GeV2, we assume that the dimensional counting rule




The function f(θ) is very sensitive to the scattering mechanism. For the charged channels, The
quark Interchange Dominance model predicts the shape of the cross section :
dσ
dt





(1− z2)[2(1− z)−2 + (1 + z)−2]2 (3)
with z = cos θ and the normalisation constant C = 440 mb GeV14 is determined from the pi+p
elastic scattering at 10 GeV/c and at cos θ = 0.
Recently, the process pp¯ → γpi0, within the Handbag approach is investigated by Kroll et al.
[14]. The Fermilab (E760) data [6] for pi0pi0 production in pp¯ annihilation for 2.91 <
√
S < 4.27 GeV
exhibit the scaling behavior of the cross section as predicted by the Dimensional counting rule, with













Where Pi(cos θ) are the Legendre polynomes. Let us noticed that the denominator of the differential
cross section reproduced the dependance of sin4 θ when all masses are neglected in respect to the
previous work of Kroll [14].
Numerical results are shown in tables 1 and 2 for the neutral channel with two values of the
center of mass energy and in tables 3 and 4 for the charged channel. In the high energy regime
(tables 2 and 4), the predictions are valid only for large cm angle scattering; the extrapolation to
the forward and backward scatterings is not appropriate.
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Table 1: p¯ + p→ pi0 + pi0;
√
S = 2.1 GeV













































































































Table 2: p¯ + p → pi0 + pi0;
√
S = 2.911 GeV



















































































































Table 3: p¯ + p → pi+ + pi−;
√
S = 2.016 GeV













































































































Table 4: p¯ + p→ pi+ + pi−; Tcin = 5 GeV
θcm cos(θcm) dσ/dΩ (nb/sr)
35.00 0.8192E+00 0.3104E+03
36.00 0.8090E+00 0.2624E+03
37.00 0.7986E+00 0.2229E+03
38.00 0.7880E+00 0.1902E+03
39.00 0.7771E+00 0.1630E+03
40.00 0.7660E+00 0.1402E+03
41.00 0.7547E+00 0.1211E+03
42.00 0.7431E+00 0.1050E+03
43.00 0.7314E+00 0.9139E+02
44.00 0.7193E+00 0.7980E+02
45.00 0.7071E+00 0.6990E+02
46.00 0.6947E+00 0.6143E+02
47.00 0.6820E+00 0.5415E+02
48.00 0.6691E+00 0.4787E+02
49.00 0.6561E+00 0.4245E+02
50.00 0.6428E+00 0.3774E+02
51.00 0.6293E+00 0.3364E+02
52.00 0.6157E+00 0.3007E+02
53.00 0.6018E+00 0.2694E+02
54.00 0.5878E+00 0.2420E+02
55.00 0.5736E+00 0.2180E+02
56.00 0.5592E+00 0.1967E+02
57.00 0.5446E+00 0.1780E+02
58.00 0.5299E+00 0.1614E+02
59.00 0.5150E+00 0.1467E+02
60.00 0.5000E+00 0.1336E+02
61.00 0.4848E+00 0.1220E+02
62.00 0.4695E+00 0.1116E+02
63.00 0.4540E+00 0.1023E+02
64.00 0.4384E+00 0.9397E+01
65.00 0.4226E+00 0.8652E+01
66.00 0.4067E+00 0.7983E+01
67.00 0.3907E+00 0.7380E+01
68.00 0.3746E+00 0.6838E+01
12
69.00 0.3584E+00 0.6349E+01
70.00 0.3420E+00 0.5907E+01
71.00 0.3256E+00 0.5508E+01
72.00 0.3090E+00 0.5146E+01
73.00 0.2924E+00 0.4819E+01
74.00 0.2756E+00 0.4522E+01
75.00 0.2588E+00 0.4253E+01
76.00 0.2419E+00 0.4009E+01
77.00 0.2250E+00 0.3787E+01
78.00 0.2079E+00 0.3585E+01
79.00 0.1908E+00 0.3402E+01
80.00 0.1736E+00 0.3236E+01
81.00 0.1564E+00 0.3086E+01
82.00 0.1392E+00 0.2949E+01
83.00 0.1219E+00 0.2825E+01
84.00 0.1045E+00 0.2713E+01
85.00 0.8716E-01 0.2613E+01
86.00 0.6976E-01 0.2522E+01
87.00 0.5234E-01 0.2441E+01
88.00 0.3490E-01 0.2368E+01
89.00 0.1745E-01 0.2304E+01
90.00 0.6123E-16 0.2248E+01
91.00 -0.1745E-01 0.2200E+01
92.00 -0.3490E-01 0.2158E+01
93.00 -0.5234E-01 0.2123E+01
94.00 -0.6976E-01 0.2095E+01
95.00 -0.8716E-01 0.2074E+01
96.00 -0.1045E+00 0.2059E+01
97.00 -0.1219E+00 0.2050E+01
98.00 -0.1392E+00 0.2047E+01
99.00 -0.1564E+00 0.2051E+01
100.00 -0.1736E+00 0.2061E+01
101.00 -0.1908E+00 0.2077E+01
102.00 -0.2079E+00 0.2101E+01
103.00 -0.2250E+00 0.2131E+01
104.00 -0.2419E+00 0.2169E+01
105.00 -0.2588E+00 0.2215E+01
13
106.00 -0.2756E+00 0.2269E+01
107.00 -0.2924E+00 0.2331E+01
108.00 -0.3090E+00 0.2404E+01
109.00 -0.3256E+00 0.2487E+01
110.00 -0.3420E+00 0.2581E+01
111.00 -0.3584E+00 0.2687E+01
112.00 -0.3746E+00 0.2807E+01
113.00 -0.3907E+00 0.2942E+01
114.00 -0.4067E+00 0.3093E+01
115.00 -0.4226E+00 0.3263E+01
116.00 -0.4384E+00 0.3454E+01
117.00 -0.4540E+00 0.3668E+01
118.00 -0.4695E+00 0.3907E+01
119.00 -0.4848E+00 0.4176E+01
120.00 -0.5000E+00 0.4478E+01
121.00 -0.5150E+00 0.4818E+01
122.00 -0.5299E+00 0.5200E+01
123.00 -0.5446E+00 0.5631E+01
124.00 -0.5592E+00 0.6118E+01
125.00 -0.5736E+00 0.6668E+01
126.00 -0.5878E+00 0.7292E+01
127.00 -0.6018E+00 0.8002E+01
128.00 -0.6157E+00 0.8809E+01
129.00 -0.6293E+00 0.9732E+01
130.00 -0.6428E+00 0.1079E+02
131.00 -0.6561E+00 0.1200E+02
132.00 -0.6691E+00 0.1339E+02
133.00 -0.6820E+00 0.1500E+02
134.00 -0.6947E+00 0.1686E+02
135.00 -0.7071E+00 0.1903E+02
136.00 -0.7193E+00 0.2155E+02
137.00 -0.7314E+00 0.2451E+02
138.00 -0.7431E+00 0.2798E+02
139.00 -0.7547E+00 0.3207E+02
140.00 -0.7660E+00 0.3691E+02
141.00 -0.7771E+00 0.4267E+02
142.00 -0.7880E+00 0.4956E+02
143.00 -0.7986E+00 0.5782E+02
144.00 -0.8090E+00 0.6780E+02
145.00 -0.8192E+00 0.7990E+02
14
